Biochemical manifestations of oxygen toxicity in the newborn lamb.
The purpose of this project was to study the role of lipid peroxidation in oxygen-induced lung injury in the newborn lamb. It was our hypothesis that injury to the microvascular bed of the lung by oxygen would coincide with a burst of peroxidative activity and would be accompanied by an increased rate of excretion of ethane and pentane in expired gas. We measured vascular pressures, the rate of lung lymph flow and concentrations of ethane and pentane in exhaled gas in 10 newborn lambs that breathed greater than 95% oxygen continuously. Our marker for oxygen-induced lung injury was an increase in the permeability of the microvascular bed of the lung to protein (an increase in the rate of lung lymph flow accompanied by an increase in the protein concentration in lymph). Although all 10 lambs demonstrated an abrupt increase in microvascular permeability to protein within 48 to 96 h of exposure to greater than 95% oxygen, the rates of ethane and pentane excretion remained unchanged throughout the entire experimental period. Lung tissue concentrations of glutathione decreased by 40% in the oxygen-exposed lambs and the concentrations of glutathione disulfide increased 85% relative to air-breathing controls. Activities of glutathione reductase and superoxide dismutase were lower in the lungs of the oxygen-exposed lambs than in controls, whereas the activities of glutathione peroxidase and catalase were not changed. We conclude that, in the lamb, changes in the rates of excretion of ethane and pentane do not correlate with the timing of injury to the microvascular bed of the lung.